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RAgSb2 compounds can be 
grown out of excess Sb.

This is similar in spirit to 
growing CeSb2 out of excess 
Sb:  we are growing out of an 
excess of one of the 
constituent elements

RAgSb2 to start

From Paul



SbCe

Ag

CeAgSb2 (Ce25Ag25Sb50)  can 
be grown from a melt with 
initial stoichiometry of 
Ce4Ag9Sb87

1200 C                  670 C
120 hours

This growth can be place in Al2O3

and sealed in silica.  Temperature 
profile is:



A ternary growth out of an 
eutectic:  RCu2Ge2

R



Terms

• Congruent

– When one phase changes directly into another 
phase without any alteration in composition 
during the transformation, the phase change is 
said to be congruent

• Component

– Any intermediate phase which behaves 
congruently in all transformations to which it is 
subject mab be regarded as a component
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Dividing a ternary phase diagram

• When a congrently melting intermediate phase 
occurs in a ternary system, it sometimes happens 
that this phase forms a quasi-binary system with one 
of the other components.

• A single quasi-binary section divides ternary into two 
parts, two quasi-binary section divides ternary into 
three parts

• maximum number of quasi-binary sections is equal 
to the number of congruently melting phases
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Crystallization in Ternary Systems Containing an 
Incongruently Melting Compound.
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Ternary Phase Diagram





B-Fe-Nd. Isothermal section at rt 

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



B-Fe-Nd. Isothermal section at 
900°C

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



Fig. 3. B-Fe-Nd. Isothermal section 
at 1000°C

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



B-Fe-Nd. Fe rich part of the temperature - composition 
section at Nd:B = 2:1

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



B-Fe-Nd. Fe rich part of the temperature - composition 
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Invariant points
Nd-Fe-B



1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



Precipitate 

Fe

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6



1)Precipitate Fe

2) 2-14-1 + Fe

3) 2-14-1 + 2-17

1 = Nd2Fe14 B

2 = Nd1.1Fe4 B4

3 = Nd5Fe2B6
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Al-Ni-C
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36

ErRh4B4 synthesis

1-1-4

Eutectic

1-3-2

1-4-4


